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(54) SHORT PULSE LIGHT SOURCE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a short pulse light 
source outputting a desired light waveform which is 
stable in light waveform (pulse width) by providing a 
wavelength filter transmitting or reflecting output 
light from a mode locked laser. 

SOLUTION: This light source is equipped with the 
wavelength filter 121 transmitting light outputted from 
the mode lock type laser 116 including an optical 
modulator 101, a gain medium 103 and an optical 
resonator consisting of two mirrors 105 and 105 
interposing them in between, an excitation circuit 104 
exciting the medium 103 and a clock generator 102 
inputting a clock signal in the modulator 101. Since 
optical spectrum is mainly decided by the transmission 
spectrum of the filter 121, the output waveform of the 
short pulse light source is hardly changed even when the 
light waveform of the laser 1 16 is somewhat changed. For 
the mode locked laser 116, such as one having the 
optical resonator in ring constitution or a mode locked 
semiconductor laser may be used. 



COPYRIGHT: (C)1997,JPO 



n 



si < 



4- 



d9) B#mmir u p> 02) & §g ^ $g (a) 



(11)»fFtHBi^B8#^ 

$£PI¥9-318832 

(43)&BBB ^9^(1997)12^120 



(51)Int.a. e 






F I 




GO 2 B 


6/16 




GO 2B 


6/16 




5/18 






5/18 




6/00 


3 0 6 




6/00 3 0 6 




6/10 






6/10 C 


GO 2F 


1/01 




GO 2 F 


1/01 F 








»;1$8<DS6 OL (£13 H) i»Ht«E< 


(2oms## 




#K¥8- 131953 


(71) USA 


000004226 












(22) a Ms 




8 #(1996) 5/527 B 




3fD5tSB$rTSES«M&HT a 19# 2 -*§■ 








(72)55W# 












m^SfSKISWf«=TB19S2^ B# 


















(72) fmm 


w * 










JlOiC»3$T*§KH»r?&=TB19#2*§- B# 






























JK&««rteKBiSftiHTB19#2^ B* 


















(74)ftl!A 















(54) BS9|<z>£*M fi/t;vx>«as 



(57) 



ITS 



ft 



i 1 



I*' 



1 



ft* 



H« ?! 



H ! 



A! 



(2) 4#(!3¥9 -3 1 8 8 3 2 



mmms. fc «t if&mm n (= si * *i f= k p v*? mm 
mfr t>mf$.£ ixz*— kq'v^s u-— ffli^fc)s/<;u 

itmm 2 ] wie«*7 < ju* a>aa*j*<D¥<i£ii 

[SS#* 3 ] ME**? -< <D*'bJB»»a>li|E^ 
— KH»»l=»-r «TEfcb*X'«* hJK&filfc 

"e**»«"7-r ;u*-efcy „ 

zmmr « - 1 * ^©<t^-^>is^^ 1 & 4 <d 

L^-r*iAMcE«EO)fi/^UX*aBo 
[B*a 6 ] fUESft 7 < <7>dS 2j3fc/<0UX<Z> 

w^s £ £ m<»^ s c ^ <t -r sis * n i & 5 <r> 

l^-rtL^rcEiEa>H/^uxftJBo 
[MO)M«:IM] 

[0 0 O 1 ] 
[0 0 0 2] 

[«£*(Da«l «£*a>ftfB*H4(=^. ZCt, 20 
1I**«H«. 2 0 2IWP*^«±8, 2 0 3I**J» 
KK* 2 0 4 liBSBflk 2051*57" T?*y. ^E— 

lc«fcy3teMH*2 0 1 tBBt6i^P^*Ha» (fc 

sim*£»«<bjs«») ^/^x^j^it^-sc 

2 0 7li#±SS K— ?77-fA, 2 0 8li 
(J5*f£«rtffl*.*:»«B») . 2 1 HtftT-fVl/- 



^ 21 2(i3fe^<;u^. 2 1 3li3t^iHS. 2 1 4 14 
9Q?9ft±*« 2 1 5lt*77-f/< (20 7 

itmm&2 1 3*B»tsi:^P7^aa» <fc*iM* 

[o o o 3 ] 

[0 0 0 4] (1) q£— Ka^^fflu— tfUlJjtflDKtl-T? 

mmm u&=e— ko> ^ r > t?ie» * 

ML3S:t««*/<iWM (/^UXffi) 
[0005] (2) ^fc. *<ifif^^ 

[0 0 0 6] *SSBJlli % C<Dcfc5«:««(DT(C&**lfc 

«:«/<;UX3ta*»-&ci:**-a>BWi:-r4. 
[0 0 O 7] 

hu— ifflott**taa*fcf*s»-r«»*7-f ji/** 

[0008] :ct\ HrEa«^-r;u5KDaa««a>* 
fi±B*<KTE^— KP^*fil/-lffl)*^ h;ua)& 

[0 0 0 9] ttEa*^-r;u^(D**C>Hia»a>TOE^— 

[0010] ai»a)afi7^^$ftitsz 
t *«»■■(?**. 

[001 1 ] fiEaft^-r ^*/»<aa+'CAa*A<Ri«-e 

fc^«S7<;^t?fey, WEsftft^ -fJU^(D*a*M 



(3) *$[H]¥9-3 1 8 8 3 2 



[00 1 2] WEftft^-f ;u*^t>0>ai**/< 

;ux (7>/ ^ux * mfe-T &'<Jl X ff2#;?l5t^lS: t % ffi 

Ew«a*7 << o>aiaafis»i»-r * ^ * m» 

[0 0 13] 

9— *6tt«**SB. MffBJt*BS-T«B&BB£ 
yU^tDjSiax^^ h;K=cfeoT*5t**l-5(DT?. ^E — K 

p •tfoit&i&tf&'pmit LT*ifi/<;ux*B 

<DtB*»»l*l3c£A/£*ftLttl\, ^E-KP'^iU- 

[0 0 14] 

[ o o 1 s ] in 1 ic**^a>« 1 (DHSte^j*^-r 0 fij#> 
lc||ffi^J<7>ai^Jt(roL^rlftB^^--5 )o ::t?, 1 o 1 
XHB* i0 2[^P7^Mg, 1 o 3 (i£tf#*£JC. 

1 o 4(ilj^(plg§. 1 osi^^-t'C^M^-K 

p^^HU— tf (1 1 6) £«JSLTI*£ 0 t 20lipfe 

T-f vu— i2iii^37<;u^ (»*?-rju*) r* 
[0 0 16] fc&iM*. 121:^^51:, ^— Kp^ 

( 1 1 7) £ffll*T*iftL* 0 ICt\ 10 6li3t 
■hv^^f, 1 O 7li%±^ K— ZfZ?7'<. 108I*WD 
M*^5. 10 9l4BfiASU 1 1 o 1 
1 1 I*jfc7-f vu- 1 1 2l£5fe:7'<;U$ % 1 1 3I£ 
5fc£IB3&. 1 1 41*^7 1 1 5li3t3?T-r 

[0 0 17] El3(C^-r<fc5(C. ^E— KP-V^S 

*MH*u— 9 s (1 i 8) *ffl^*ct*Tf#*. 

T?. 12 2(4U>X. 13 0f£S*£. 13 1lit-5*> 
^o&Jl. 132IJn-InPH 13 3(£?*S;U 
5^">-b>X3ftfiA< 1 49// mtf) I n G a A s P — S 
^MQWl, 1 3 41*1 nPl, 1 3 5 Ifr?* hJU 5 * 
^-fe VX38ftj&< 1 . 5 7// m(E> I n G a A s P-§I^M 
QWl, 1 3 etttfU'T € h\ 1 37lin-I nPB, 
138lin-InP^7'V 1 3 9 l£ n + - I nG 

a A s P=l>$? hJI, 140A, 140B|jm 1 
4 1 l*««}J|-T?a>** hjgit^^^ K«0>-»A<flijy 
$!£>*lTl^o ««1 4 O AlCliEI^L^l^^P V0% 
4S1 O 2A^^>^P^^«^3&<A***L. m4S1 4 0 



b. 13 oiciillTFL&i^i&^lHlS&i o 4fribSfErf><gi 

M9«i:fi*/^x»iBAt4Cfc^»*. ^e— K 
P^^S*l»f*u— tf i 1 sottS^DTfef*. Hlfc«fctfH 
2(=3a*Lfcffl£B«l::*7W VU— * 1 2 0£iILT# 
-JUls* 1 2 1 (z3|A x tt*« I n P^^^-Xtt 

t-r*«ne-ctiaL^tfiS5*t?t,fti^ *fc. mq 

Wi: LTInGaAs/InAIAs. InPXInG 
aAsP. GaAs/A I GaAslS^MQW^ffl^ 

[0 0 18] 3fer-T V U— £ 1 2 0«7>fM 1 2 1 

* (DKStR y ftiz «t y ^— kp'v^i i^—- (fflOBfttf 

*B¥SH*L/— If* LtftHMIil^T^'J^P-B 

<7>f8/££^Lfz*<. D B R DFBi, U>yHflE>* 

[0019] *(c*j6ffj<o»#ico^rttwr-&o 
[0020] flt*(Dft«(Da-ca^fccfc3r=*^ttw-R 

W«cfcttt*4l\ L*Lttfi<&. Bftftfr** 
5f 7 Kttl*L(£IX K5>X7t- A 'J K£*fJte 
(SB. fiffi) £:fcJIl&S (ffiffi. ttfl) 

UAftB (/<;UX«) fc**"** hMt 1 : 1I=»KL 
ftl^o »®J«»*4k LT. h7>X7t-A'j5f7K 

ttt^a>-cftaj*a» (/ux«) tux^t bMty— 

icttofcx^ h;i/*jaa»««-e*l»-r*i:c+tic:»i6 
lt*ib*b» (/<;uxg) ^^j^i"r^>c<t/)<pi^r*fc 

£ 0 ^E— KP^^fflU— tF*<*±(= h?>X7t- A'J 

[o o 2 1 ] gi6ic^E~ kp ^^si^— tfo>a*5fea>3t 
mmm. a f 8 ^^x^^ Kjuo^fn^ts. mi c i = 

-2. ~1.0. 1.2. •••) *^E— KB# (0# 
£fi*^E—K) <b-r^o A f m (1 ^E— h*P'>^S! 

+f(z>^p^^*4sa>^p«>^fflaBic*L^o H7iz 
**«;-r*fta»*^o t r i*ByaLB«-t?A f m o 

5fi». A t I4/^UX*S1?&£ 0 h7>X7t-A'J5f 
KtjfeSWs e c h2 M-eft-SS*, At<fcAf s 



(4) 



B3¥ 9-3 1 8 8 3 2 



[0 0 2 2] 

At x A f s =0. 3 1 5 

?Ut>*>. Af s SJWpfictTfAtSlWPtici 
[0 0 2 3] m8lzmcyt/<J[s7,&\$:%Z?<< J\,5&mL 
Af s li160GH z^ISLtl^o C<Dt$. %ZP 

<&3MB±«cfcy*#^»^ ^^;u^Si®(cK5LT*x 

AtxAf s >0. 315 

;ux*5) (cii^-r^c^fi^^o LfrL&7b<£>. ^E— 
Kp 1f<DfttfJ*(D3teX'«? h;i/£«HM-*C 

t LTft:7*;u$ (::<*: y*3£*tt-& 0 zotztb^ ^ — K 

[O 0 2 5] |§]9(ZfiA f s *>< 6 6GHz. A f m ?5< 1 
9. 1GHz, /\>XfS/)<7. 1 p s(D#^{*^E— KP 

^X«* (OBI) ^"To H«<h7>X7t-A'J5f 

/<;UX*g£7. 1ps (7^^IU ^b10. Op 
[0 0 2 6] *||«6«0««-efi. ±IH<7>lb^(7>ttM^ 

cifi*. ;u^o>aiaaf«a)*fli±Btt^— kp? 

*;u££JBi^Ti^ 0 37 7* -f / <^>(C ? r ? U a — £J0> 

[o o 2 7] xmAcomzommmzm 1 o^j:i/ei 1 

1 C^to 

[00 2 8] Tfe^T^/^fc^u-T 1 ^ >7£Mf£Ltz 

<?£mi*&t=F&7<< ;u**y tSSt (2ifi) x^ h 
yutfjeflsicifti*,, z<Dtztb. fi/^uxftSUDftX'** h 
;u CTft*?^**^) (i^E— Kp *£S!ix— ♦fcDftX'* 

^ h;U£y tft^^USa)^!* X^ hJUT?*fe 

^2*i<i> 0 Ja±C0SS"C?^— KP v<7ML>— -tfOittftti 
SE»Sffl$^l)«»bl±77>f/^l/-f^ ><?<D?j 



[»1] 

(1) 

a>#MI£B«fcy/h*l*»S\ ftX^? h>K*±tUT3t 
ff2 (/OuxK) i***<ffi*<*o ftSHls (/Oux*g) it 

fi/^ux*asa>ttj*asjKr*i$4b: A/^se^b ^e— k 

P v 1 M U— 9 s (DftfciJ h ^ >X 37 ^ — A 'J5ff K 
iCfcoTlvfclVfci^ (1) xfcl*. 

[0 O 2 4] 

[&2] 

(2) 

10 (a) lZ7r.Ltz(D\t1xMm<Dmf$.X^ SOOlii 
1. HI 2 3 izyp. Ltz^E — K P y^M U — +f "t?fc 

y. ^L/- $ 5 0 1 /\*<7*U— ^f* >^ 

5 o 2frib<7)j£^:7t£say dj-rw/£-e6£ 0 010 
(b) d^r-r/N'^u— >y 5 O 2<Dfcmm<Dffl& 

[00291 H11 (a) lC^Lfc(D(iaifi^^«i5£T* 

/^U-fO^ (5 0 3, 5 0 4) £JBl^«/£-t?& 
£o HI1 1 (b) fccfctfUl 1 (c) izy 7 -(/«/ly— 
>^5 0 3fccfct/37T-f /«f U— ^-0^5 0 4 CD 
S«*<DH«»4$tt£iF-ro 77^f/Wl/-f-f^5 

0 3^504 li-Wbt^^ctlif 5ST?t^u 0 * 

tz. -ZT^'Vfls-T* ^70>m$L£3mVL±t Ltt 
t^77^A7l/-f'f >^ 5 o 2 i:|^«(D^r-f 
^fflCS bl:»IO*7>f V U-> *»At6. 5fe 

[0030] **BS0)«3<DSISfi«i*^-r;u*a>aia 
(»*^— K0)Ha») A^gSlHLfcS/^UX 

[0 O 3 1 ] m 1 21^^00^— KPV^fiU— If (A 
f 5 ^66GHz, Af m A<19. 1GHz*<7. 1p 
s^ft^E- KP^^SiLy— if) 0>ai*3ft*^tt±« 
7b<5 1 GH z (7)37-<;u^^Sia$-t+yc^^(D/^;uxBO 

C:tc*0>/^UXB (7. 1 P s) cfe y tStv^uxS» 

— KHawzw-r-saiBiiiBttuj^jx^^ h;uo>&«ia 
^«±Ba>2fSJ2Jii*iKffi*<x*o flJ;tf£. x^^ h;u<z> 
a»«w^*/)<p-u>^STfc*ttf. a»«*«*tsa> 



(5) 1 8 8 3 2 



x^ h;u3»fi(D«cfcy tmi 6 a b^ix 0 a«i . 5 

■e. 20GHz©B»:»LT1 e-; hSUOiW* 
[0032] ;MfeWa>%4a>ltjfcjM£l9 1 3(z^-r 0 * 

ss6«(D»ai*«»a>^ t ^ ^ □ —sunt? jjmzm 

l^&gLVfo&o --"C. 700I4B1, H2*fcr*Bl3 

ic^ufc^E— kd-^su- if-efty. 7 o 1 loafer* 
vu— 7 o zitftz? 7 o 3fi^6^^;u^-c? 

fc^o ca>«^(z(iisiTa)«l:5**iJ*^fe-5o SB 1C1 

}\>* x-mm? «*y * *gLizmatt s *l* s 

SLt^ — Kp 'v^iOftx^^ h;ua>ttx£X«fcl=fr 

*ffll^**#lCtt3fe^-f ^U5r 7 O 2 t 7 0 3<DHlC=fc* 
BO) 7 7 ? U ^ P-M*ll§ff £*8fi£^6 * tZT4 

[0 0 3 3] *«Wa>ff 5<D9gt&0j£|2l 1 4 33<feZ/H 1 

;lS-cfc^)o 01 4lc^-r«^T?iipr^StS^^7U^(D8l 

OOliHl. mZ^tzit^3iZ7jkLtz^— KO'V^Sb 
— ifrfcy. 80 1lt*7<Vl/-*, 8 0 2j&<eJ3E& 

s c bi 5 (a) (c^-r«fiK-c?ii-oa>Rr«aft^-f;u 

$8 02. 8 0 3£JBl*£C£-eai2>X'^ h;U(D*'t> 
*a>*#0Ha»li. B15 (b) Ic^-Tcfc5ic. ^E — K 

p ^ <? m &*'OHaea«t y «ihh 

fcXl^fBKHlSSI+IMIi (A f x ) 5 izfHW **i 

£ 0 ^E— KP7*ai/- »f(D3fcX'«£ h;UA<#»»G>» 



ocd^ju* L^«fflL*L^»^fclt«Lr. ^e— Kp 

t-«fci±a>s/N*»*ftft-ciE<-r*ci:3b<Rr(fi 

[0 0 3 4] *«^0>aB6<DS8jfiffJSia'l 6(C^-T 0 * 
So CCT*. 9 0 0 f*|g| 1 , m 2.-£tzltm 3 (C^ Ltz^E 

— kp^^su— if-efcy. 90 11**7^7 1/-^. 

9 0 2lipJtM7<;^, 9 0 3I4*»«*^ 9 0 
4l*ft/\°'7 — 9 O 5l*RT«a«^-f ;b*fM»JS 

[O O 3 5] **Wa>«7(D**6«*H 1 7IC^-T 0 * 

suEttas 5 a>iiikiHc=/^uxm3e*is*ttfl Ltz t 

o-efe^o ioooi*Bi, B2^:(iB3(: 

^Ltz=e— Kp^^au— tf-efcy > iooiii*7-r 

Vl/->, 1 0 O 2 ££1/1 O O 3IipT«a*^-f ;i/ 
* . 1 0 0 4 f**»tt*T-. 1 O O 5 (i^"- h3'Jl/- 

. 1 oo eri^^yu^^i^iggT'fcSo *H 

siii6«^aft*(Dfiiatt(c/^uxB*ffl3g-r4a)T. s 
Braa>/^ux«a>ja/^uxM*sscc»4 z t tf*if&x 

[0 0 3 6] 

«a^(o«^a^tiWffi^ft**if<o*ijjS3b<fcy. 

So 

[0037] j®/^ux5fea*eai3S*a>*3«(rffli^*» 
/^ux*^*<b**tea»4>-ca>#ii»»iiii=* 



(6) 



*#HfW9 - 3 1 8 8 3 2 



[si] *mj\<D=t— voyvmis—' tf£m^-mi <r> 

[0 2 3 ^^0^(D'J>^«^-KP^^^U— 
L^fg 1 <D|tj&#J<Dl&B^0-T?fc£o 

[033 *mz(D=z:- ^uvom^m^—^f^m^tz 
m 1 ^wi^itfc^o 
[043 a^8i«@t'fe^ 

[053 ft*ftffi<7>|&BJ0^fc6 o 

[0 6 3 xftwom ^ ommm<Dmwmx<$>&o 
[073 *^ii^imMi§n?fe^o 
[0 8 3 1 <nmmm<Dm.wmT*$>z>o 

[0 9 3 /\Vux^a)3fe^<^^^(i&±tS«c#tt^J^*gm 
£^-r#t£0Trfc& o 

[0103 *%*m%2.<nmmm<»wmm-(:&z>o 
[0113 *%w<r>m2<j)mmmv>mj\m'x:$>z>o 

[0 1 23 '<J\s*fe(D&7 4 )i,*mmte&&mj£ife&£ 

[0133 ^^B^(7)B4(7>||te0l]a>^0-Cfei>o 

[0143 *%wom5<r>nmm<DmBmT*&>z>o 
[01 53 *%wnm5<nnmm(DWiwmT*&&o 
[01 63 *%w<Dme<Dmmm<DmwmT*&& 0 

[0 173 *^0^om7(^||]te^ja)^0-r?fc^o 
[#^<DIfc0jn 
1 O 1 5fc£UlS§ 
1 O 2 ^P^3££§g 

1 o 3 %mmn 

1 O 4 

10 5 5 — 

106 %1)V-J^> 

107 f±ShW77>fA' 
1 O 8 WDM^] 

1 O 9 

1 1 O ***3ffiS2S 

1 1 1 ?t7>fVU-^ 

1 1 2 7>67^^^ 

1 1 3 &&m%* 

1 1 4 OUylft^ 

1 1 5 &?7"f/< 

1 1 6 ^E— KP^^SIL/— 

1 1 7 'J>^ffi^-KP7^SU-Hf 

1 1 8 ^- KP^^agftU— +f 

1 2 O TfcTM VU— $ 

1 2 1 %V4 )\,* 

1 2 2 U>X 

1 3 o m®. 

1 3 1 5 v^^&m 



13 2 n — I n P&Wl 

13 3 I n G a A s P-1^MQW| 

13 4 In PM 

13 5 I n G a A s P-f^MQWl 

13 6 TpJ = K 

13 7 n — In Pjf 

13 8 n-InP95->KI 

139 n f -I nGaAsP^V^^hl 

1 4 O m& 

1 4 1 

2 0 1 3fc^fB3g 

2 0 2 5ny5§£±& 

2 0 3 fljffttK 

2 04 BieiBlK 

20 5 S =7 — 

2 0 6 %1)VZ?=J 

2 0 7 «±gK-?77>f/< 

2 08 WDM^J'V^ 

2 0 9 

2 1 O ftKflM 

2 1 1 *7<Vb-^ 

2 1 2 7fc^>r 

2 1 3 ftmm%s 

2 1 4 <?nv<?$&±& 

2 1 5 5fe^T-</< 

500 ^ — KP7^i U — "tf 

50 1 ft+f— ^ — ^ 

502 ^T-f/^U — T^X? 

503 77>f/^U-f<^ 

504 ;7T-f /<^L/— ^ >^ 
7 00 ^-KP'y^ib— tf 
70 1 *7>f7U-^ 

7 0 2 

7 0 3 ft^^U* 

8 00 ^E— KP-y^fil/- tf 
80 1 3fe7^Vb-^ 

8 0 2 pTStaft^-f^^ 

8 0 3 RT£«ft:;-rJU* 

8 0 4 Rl*aft^-f ^^»J»»lB 

9 00 ^— KP7^SIU- "9 s 
9 0 1 7fcT-f V £ 

9 0 2 RT«»ft:7-f 

9 0 3 5fe^HS^ 

9 04 — 

9 0 5 oj^^^-<;u^$ij^g 
1 0 0 0 ^— K^E ^ ^7 ^ u— tf 

10 0 1 ^7^fVb-^ 

1002 Ri^^^>r 

1 0 0 3 RTRaSft^-r 

1 0 0 4 



(7) 



9-31883 




ftfflW- 9-3 1 8 83 2 




[14] 



,202 



205 



, — ' 
201 



,204 



— 7^7- 
203 



205 



[86] 



— a- 8 m-7 aw m-3 o-4 m-5 m-a m-i mo a*i ia*a nus 



8 



IM «+7 BH-t f 5 

















\ 


IS. 










/ 


''1 










\ 


K 
























N 


\ 


if* 






















\ 





























193.00 



ffl?9-3 18 8 3 2 




[0 7] 




0 100 200 300 40Q 



[013] 





* 

























(11) 



ttffl¥9-3 18 8 3 2 




im 1 01 



1 2] 



(a) 



500 




(b) 



At-7.1pa 



0 +100 



1S2.98 193.00 193.02 
Hifttt [TBs] 



(12) 



*$B8¥ 9-3 1 8 8 3 2 



1 11 



,500 



(a) 



,505 



503 



-jCrl 



77^ 



504 



77^ 



(b) x 



is 



(C) 1 



9 

a 



192. 9B 193.00 193.02 



193.00 



! 1 4] 

804 



800 







r-rvL/— * 















1 6] 



900 



901 



•l*P3»*aB 
U-tf 



ft 



902 



903 




905 



904 



(13) 



*$f!fW 9-3 1 8 8 3 2 



m 1 si 



(a) 



804 



800 



801 



U-tf 



802 



803 




(51) Int. CI. 6 ItSiJfE^- ffWSSS^- Fl t^mm^mm 

H O 1 S 3/07 HO 1 S 3/07 

3/098 3/098 
3/10 3/10 A 

3/18 3/18 



(72)&bji# fei? BAf$ (72) Unas mm 

m^SPSr?lESgfSHTei9S2^ B* K3jCtHi8r?§EE8r?§HT@19#2-i§- B* 



